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CLIMATIC COOLING CABINET 



The invention concerns a climatic cabinet and, in particular, a climatic cooling 
cabinet. Climatic cabinets are usually used to keep specimens under defined climatic 
conditions, such as at a defined temperature or in an atmosphere of defined composition. 
Examples of climatic cabinets are wanning cabinets, cooling cabinets, or incubators, in which 
cell cultures or microorganisms are stored at elevated temperatures and with very high air 
humidity and perhaps, in a carbon dioxide-enriched atmosphere, for a longer period of time. 
The specimens are generally placed on suitable specimen slides, such as microti ter plates. To 
hold the specimen slides, one or more holding racks are usually situated in the climatized 
interior of the climatic cabinet. The holding racks are stored, either stationary or rotatable 
(so-called carousel), in the interior. 

The interior of the climatic cabinet is, as a rule, accessible through a door, which is 
large enough, so as to set up a holding rack in the interior and to take it out of the interior. 
Furthermore, the interior can be cleaned and maintained through the door. 

The holding rack is preferably loaded with specimen slides automatically with the aid 
of a suitable transporting device. Since the opening of the large main door would lead to 
sensitive disturbances of the climatic conditions in the interior, it has been proposed that a 
separate air lock be used for the loading and unloading of the specimen slides, which has the 
smallest possible passage cross-section and is only just large enough, so as to bring the 
specimen slides into the interior with the aid of the transporting device and to bring them out 
from the interior. Since only a very small opening in the outer wall of the climatic cabinet 
must be unblocked for the transporting of the specimen slides back and forth, the effects on 
the climatic conditions in the interior are clearly less and a continuous operation of the 
climatic cabinet without serious disturbances of the climate in the interior is possible. 

Such a device is described, for example, in WO 98/05753 Al. The climatic cabinet 
described there has, in addition to a main door in the opposite, back wail, another smaller 
opening, which is used to transport specimen slides in and out of the interior. The smaller 
back opening, which is designated as a window opening, can be closed with a door. One or 



more carousels are used as a holding rack for the specimen slides in the interior of the 
climatic cabinet. 

By using the reduced window opening in transporting specimen slides into the 
climatic chamber or out of it, the effects of the outside atmosphere on the interior can be 
clearly reduced, but not completely eliminated. Thus, when the small window is opened, 
there is also a certain exchange of the atmosphere and an influence on the temperature. 
Usually, that is the limit to the disturbance. In some special cases, however, there may be an 
impairment of the climate in the interior of the climatic cabinet. If, for example, the climatic 
cabinet is used as a climatic cooling cabinet, a small quantity of moisture is dragged in from 
the surrounding atmosphere into the interior of the climatic chamber every time a specimen 
slide is transported in. The moisture accumulates gradually in the interior and condenses or 
freezes because of the reduced temperature in the interior. If the moisture on specimen slides 
condenses or freezes, then this can lead to damage to the microorganisms or cell cultures and 
to a contamination of the specimens. 

US 6,467,285 B2 describes a climatic cooling cabinet, which is very similar to the 
apparatus of WO 98/05753 Al. The climatic cooling cabinet has a carousel to hold specimen 
slides in its interior, which are automatically transported into the interior with a transporting 
device and again conveyed out of it. Also, the transport does not take place here through the 
main door of the climatic cabinet, but rather through a smaller transporting air lock. There is 
a difference from WO 98/05753 Al here, however, in that the air lock is constructed as a 
chamber, which can be closed on both sides, both with respect to the interior of the climatic 
cabinet and to its outside and which can be climatized itself alone. In order to move a 
specimen slide into the interior of the apparatus, the outer door of the air lock chamber is first 
opened, and the specimen slide is pushed into the air lock chamber while the inner door of the 
air lock chamber is closed. Then, the outer door of the air lock chamber is also closed, and a 
dry gas is introduced into the air lock chamber from a single inlet, which empties into an 
upper, inner section of the chamber, so as to expel the moisture from the air lock chamber 
and cool it. Subsequently, the inner door of the air lock chamber is opened, and the specimen 
slide is transported from the air lock chamber to the carousel and laid there. To transport the 
specimen slide from the climatic cooling cabinet, the steps are carried out in the reverse 
sequence. By means of the measures described, the influence on the climate in the interior of 
the climatic cooling cabinet by the outside atmosphere is reduced even more than in the case 



of WO 98/05753 Al. The apparatus, however, is constructed in a rather complicated manner 
and the transporting of each specimen slide takes a relatively long time, since the specimen 
slide must spend a longer period of time in the air lock chamber, until the dry gas has 
completely displaced the atmosphere in the air lock chamber. 

Therefore, as in the past, there is a need for a climatic cabinet, in particular, for a 
climatic cooling cabinet, which is simply constructed and nevertheless, reliably prevents an 
impairment of the climatic conditions in the interior by the effects of the outer atmosphere. 
The problem of the invention is correspondingly, to specify such an apparatus. 

This problem is solved with the climatic cabinet in accordance with Claim I. Further 
refinements and preferred embodiments can be deduced from the dependent claims. 

Therefore, the invention concerns a climatic cabinet of the type described in the 
beginning, in which the transporting of the specimen slide takes place through a separate 
loading opening, which is adapted, in its size, to the dimensions of the specimen slide. The 
loading opening is therefore only as large as is necessary so as to convey a specimen slide, by 
means of the transporting device provided for the purpose, into the interior or out of it. The 
climatic cabinet, in accordance with the invention, can, therefore, basically be constructed 
like climatic cabinets known in the state of the art and differs from them, essentially only in 
the construction in the area of the loading opening and here, in particular, the gas supply 
device. 

The invention is thereby based on the finding that a transporting air lock, closed on 
both sides, as described in US 6,467,285 B2, and a complete exchange of the atmosphere in 
the transporting air lock is not required, if an impairment of the conditions in the interior of a 
climatic cabinet is to be prevented, but rather merely a loading opening which can be closed 
to the outside is sufficient, if provision is made for a suitable guiding of the gas flow in the 
area of the loading opening. 

In the climatic cabinet, in accordance with the invention, the gas supply device 
therefore has at least one gas exhaust opening, which is located in the area of the loading 
opening in such a way that when the gas is being supplied, the cross-section of the loading 
opening is covered by a gas curtain in the area of the gas exhaust openings. The gas curtain 
thus produced practically completely closes the cross-section of the loading opening against 
the penetration of surrounding air and thus reliably prevents an impairment of the climate in 
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the interior of the climatic cabinet by the surrounding atmosphere. This prevents, at the same 
time, moisture from entering the climatic chamber with the surrounding air and from being 
condensed there. In this respect, the gas curtain replaces the inner transport air lock door of 
US 6,467,285 B2 and thus simplifies the construction of the apparatus. On the other hand, 
the gas curtain can be passed readily by the transporting apparatus with the specimen slide, 
without a longer residence time in the loading opening, its closing on both sides and a 
complete gas exchange in the loading opening being required. In this way, it is possible to 
accelerate the transporting. 

As long as the placement site and opening size are ensured, the at least one gas 
exhaust opening can basically be located anywhere in the area of the loading opening such 
that the opening cross-section of the loading opening is completely covered by the gas flow. 
A slit nozzle, for example, can serve as the gas exhaust opening. Alternately, several small 
nozzles can be used to cover the opening cross-section. 

It has proved expedient to place at least one gas exhaust opening in the area of the 
entry of the loading opening, pointing outwards, so as to protect the loading opening as 
completely as possible from the penetration of surrounding air and the entrainment of 
moisture. This does not rule out the possibility, however, that gas exhaust openings are 
present, exclusively or additionally, in the inside area of the loading opening. 

It is conceivable, for example, to locate the gas exhaust openings outside the loading 
opening in the area bordering the inner end of the opening, so that the outflow openings of 
the gas exhaust openings point in the direction of its outer opening. The gas flow then passes 
the loading opening from the interior, in the direction of the outer end. It is preferable, 
however, to locate the gas exhaust openings in the area of the loading opening and more 
precisely, in the area of the loading opening walls, which define the loading opening. The 
length of the loading opening is usually determined by the thickness of the sidewalls, which 
surround the interior of the climatic cabinet. However, it is also possible to prolong the 
loading opening beyond the thickness of the sidewalls and to allow the loading opening walls 
to protrude into the interior of the climatic cabinet, or preferably, beyond the exterior of the 
climatic cabinet. 

A gas curtain, covering the cross-section of the loading opening can be attained in a 
particularly reliable manner if several gas exhaust openings are used to set up the gas curtain. 



For example, gas exhaust openings can be opposite one another, on opposing sides of the 
loading opening. They can be, for example, opposing sidewalls of the loading opening. This 
arrangement has the advantage that when using microtiter plates or similar specimen slides 
with openly preserved liquid samples, gas is not blown directly on the sample. However, the 
arrangement of the gas exhaust openings in the ceiling and floor walls of the loading opening 
—exclusively there or in addition to the sidewalls — is also possible. 

The number of gas exhaust openings depends on the size of the loading opening and 
should be sufficient in any case, so as to guarantee a gas flow which prevents the penetration 
of suiTounding air from the outside area of the climatic cabinet into the loading opening. It 
may be appropriate to place several rows of gas exhaust openings in the loading opening. A 
high number of gas exhaust openings per area can be attained, for example, by a staggered 
arrangement of the gas exhaust openings. 

It may also be sensible to purposefully set the flow direction of the gas exhaust 
openings. For example, it is possible to align at least some of the gas exhaust openings, 
inclined, in the direction of the exterior of the climatic cabinet. In this way, a gas flow is 
produced in the direction of the outer entry of the loading opening, and away from this, and 
the penetration of surrounding air is also made difficult. For this, it is not basically necessary 
that all gas exhaust openings be oriented in the direction of the outside of the loading 
opening, but at present, this is preferred. 

When placing a larger number of gas exhaust openings in the walls of the loading 
opening, it may be sensible for a uniform and simple supply of the gas to surround the 
loading opening with a chamber, at least in the areas in which the openings are present, 
wherein the chamber is filled with the gas and from which the gas then arrives at the gas 
exhaust openings connected with the gas collecting chamber. Thus, only one single gas 
supply line, discharging into the gas collecting chamber, is necessary. 

In addition to or instead of placing the gas exhaust openings in the loading opening, at 
least one gas exhaust opening can also be provided outside the loading opening, adjacent to 
the entry of the loading opening, pointing to the outside. As already in the case of the gas 
exhaust openings in the walls of the loading opening, it is also possible, in this case, for gas 
exhaust openings to be present on both sides, completely or partially around the loading 



opening. For the reasons already mentioned in the preceding, it may be expedient to place 
the gas exhaust openings so that a direct gas effect on the samples is avoided. 

Another placement site for at least one of the gas exhaust openings is the door which 
closes the loading opening on the front side. One particular possibility with sliding doors is 
to place one or more gas exhaust openings on the side of the door, which, upon opening, is 
pushed beyond the entry of the loading opening and when open, comes to lie adjacent to the 
loading opening. 

As already in the case of the gas exhaust openings located in the loading opening, the 
gas exhaust openings present outside, before the loading opening, can be oriented in such a 
way that gas flows out, at an incline, away from the climatic cabinet. 

As a gas, basically any suitable gas, with respect to the atmosphere present in the 
interior of the climatic cabinet, can be used. Essentially anhydrous gases and/or inert gases 
(protective gases) are preferably used, for example, dried air, nitrogen, or carbon dioxide. At 
present, nitrogen is preferred. This has the advantage that nitrogen conduits, usually present 
in laboratories, can be used, perhaps using a reducing valve, which reduces the pressure to a 
suitable preliminary pressure of, for example, 1 bar. 

In order to adapt the gas to the temperature of the interior, the gas supply conduit can 
be conducted through the climatized interior and/or through the heat exchanger section of the 
apparatus for the tempering of the gas. 

Furthermore, it is possible to use the gas also to influence the atmosphere in the 
interior of the climatic cabinet. It is sensible, for example, if an inert gas, such as nitrogen, is 
used as the gas and air-sensitive specimens are stored in the interior. On the one hand, it is 
conceivable to branch off a supply line for the interior from the gas supply line for the 
loading opening, and to provide the interior with gas in this manner. On the other hand, or 
perhaps also as a supplementary measure, a provisioning of the interior with gas can take 
place via the loading opening. For a sufficient gas provisioning of the interior, it may then be 
sensible to prolong the gas supply of the loading opening beyond the period which would be 
required to protect the climatic cabinet during the loading and unloading with specimen 
slides, and to supply the loading opening with gas, for example, without interruption. 



On the other hand, however, it may also be sensible to couple the gas supply to the 
opening of the door, which closes the loading opening. For this purpose then, a control 
device is present in the climatic cabinet, in accordance with the invention, which controls a 
control valve in the gas supply device in such a manner that the opening and closing of the 
control valve — and thus the turning on and off of the gas supply into the loading opening — 
depends on whether the door which closes the loading opening is open or closed. 
Appropriately, the control valve is opened and gas flows in, if the door before the loading 
opening is opened. Alternately, the gas supply can also begin shortly before the opening of 
the door. After the closing of the door, the control valve is also closed, and the gas supply is 
ended. For these control functions, a separate control device does not have to be provided, 
but rather the functions can be integrated into a control device, which, in any case, is usually 
already present in a climatic cabinet and, for example, controls the transporting device for the 
loading and unloading of the specimen slide or regulates the temperature in the climatic 
cabinet. Appropriately, this control device controls the automatic opening and closing of the 
door, which closes the loading opening. 

The quantity of the gas supply into the loading opening depends, among other factors, 
on the size of the opening, the number of gas exhaust openings which supply gas to the 
opening, and the climatic conditions in the interior of the climatic cabinet and in the 
surroundings of the climatic cabinet. The gas supply should be set sufficiently high, so as to 
prevent a penetration of surrounding air into the loading opening. It may be sensible therein 
to construct the control device so that the gas supply is regulated as a function of the climatic 
conditions in the interior, on the one hand, and in the outside space around the climatic 
cabinet, on the other hand. It is particularly expedient here to observe the temperature 
difference between the interior and the outside surroundings of the climatic cabinet. If, for 
example, the temperature in the interior of the climatic cabinet is clearly lower than in the 
outside surroundings of the climatic cabinet, the danger is particularly great that moisture will 
penetrate into the interior and condense there. In case of a climatic cooling cabinet, therefore, 
it may be sensible to increase the gas supply with an increasing temperature difference. 

The invention will be explained in more detail below, with the aid of a drawing. The 
figures schematically show the following: 



Figure 1, a climatic cabinet, in accordance with the invention, in cross-section; 



Figure 2, a top view of the loading opening of the climatic cabinet shown in Figure 1, 
seen from outside the climatic cabinet; 

Figure 3, a cross-section through a sidewall of the loading opening, along the line 
A-A in Figure 2; 

Figure 4, another example of a climatic cabinet, in accordance with the invention, in 
the cross-section in the area of the loading opening; 

Figure 5, a top view of the loading opening, according to Figure 4; and 

Figure 6, an alternative embodiment for the embodiment according to Figure 5, also 
in top view. 

The climatic cabinet 1, shown in Figure 1, has an interior 2, which is surrounded by 
sidewalls 3 and can be closed with a door 4, which opens manually. This door 4, designated 
below as the main door, which is shown both closed and half-opened, takes up, with regard to 
its size, essentially the entire front side of the climatic cabinet 1. A holding rack, in the form 
of a carousel 5, which pivots and in which a large number of specimen slides can be stored, is 
set up in the interior 2. For the loading and unloading of the specimen slides 6, a transporting 
device 7 is present in the back area of the climatic cabinet 1 (to the right, above, in Figure 1). 
The transporting takes place through a loading opening 8 in the back wall of the climatic 
cabinet 1. The size of the loading opening 8 is adapted to the size of the specimen slides 6 
and is just large enough so that the specimen slide 6 can be transported through the loading 
opening 8 with the transporting device 7. The outer side of the loading opening 8 can be 
closed tightly with a door 9, which opens and shuts automatically. The opening and shutting 
of the door 9 take place in a manner coordinated with the transporting device 7 via a control 
device, which is not depicted here. Various transporting stages of a single specimen slide 6 
from outside the climatic cabinet into the carousel 5 are indicated by indicating four 
transporting stages of the specimen slide. The depicted climatic cabinet 1 corresponds 
essentially to that described in WO 98/05753 Al. It differs from this, however, in the 
development of the loading opening 8. 

In the example of the inventive climatic cabinet shown, gas exhaust openings are 
situated in the loading opening 8, which openings conduct a gas, here nitrogen, to the loading 



opening. The gas exhaust openings are not given in Figure 1, but are depicted in Figure 2 and 
are designated by reference symbol 10. 

Figure 2 is a top view of the loading opening 8 and the back wall 3 (in Figure 1, the 
upper wall), seen from outside the climatic cabinet 1. The door 9, which closes the outer 
entry 11 of the loading opening 8, is not depicted in Figure 2. Likewise, the transporting 
device 7 and specimen slide 6 are omitted for the sake of clarity. The latter correspond to the 
state of the art. 

In contrast to the state of the art, however, gas exhaust openings 10 are provided in 
the interior of the loading opening 8, so as to produce a gas curtain, which covers the cross- 
section of the loading opening 8. As can be seen in the left part of Figure 2, 5 rows of 5 gas 
exhaust openings each are uniformly present in the area of the left sidewall 8a, distributed 
over its surface. These gas exhaust openings 10 go through the sidewall 8a and open into a 
gas collecting chamber 13, which surrounds the loading opening 8 and is made evident by the 
dotted line and which is provided with gas via a gas connection. This gas collecting chamber 
13 is used for setting up a preliminary gas pressure and uniform distribution of the gas. 

On the side opposite the wall, gas discharge openings are also present in wall 8b as in 
wall 8a. A broad gas curtain, which covers the entire opening cross-section of the loading 
opening 8, can be produced over the entire length of the loading opening 8 from the inner 
entry 12 at the side of the interior 2 to the outer entry at the outside of the climatic cabinet by 
the uniform distribution of the gas discharge openings 10 in the area of the loading opening 
sidewalls 8a and 8b, which surround the loading opening 8. In this way, the penetration of 
surrounding air into the interior 2 can be reliably prevented, without a door to close the inner 
entry 12 being necessary, as is described in US 6,467,285 B2. 

Figure 3 shows a preferred arrangement of the gas exhaust openings 10 in one of the 
walls of the loading opening 8, here, for example, side wall 8a. The cross-section through the 
wall 8a along line A-A makes clear that all gas exhaust openings run, at an incline, with their 
openings pointing to the loading opening 8, in the direction of the outer opening 11. Thus, a 
gas flow, which is directed from the loading opening 8, in the direction of the outer opening 
1 1, is produced. In this way, a penetration of the surrounding air through the opening 11 into 
the loading opening 8 can be prevented in a particularly reliable manner. 



Figure 4 illustrates another embodiment of the invention, in which a gas curtain is 
produced on the outside of the loading opening 8. For this purpose, two gas distribution 
tubes 14 are located above and below the outer entry 11, here from the upper wall 8c and the 
lower wall 8d of the loading opening 8. Distributed uniformly over their length, the gas 
distribution tubes have gas exhaust openings 10, which are oriented in the direction of the 
entry 11 (see Figure 5) - here in such a way that the gas flow 15 is directed away from the 
entry 1 1 to the outside. 

Figure 6 shows an alternative for the arrangement of the gas distribution tubes in 
Figure 5. Here, the gas distribution tubes 14 are located to the right and to the left of the 
outer entry 11. This has the advantage that a specimen slide is not hit by the gas flow 15, 
from above, during the transporting, which can be disadvantageous with specimen slides 
exposed on top, such as microtiter plates with openly stored samples. 

A combination of both embodiments according to Figure 5 and Figure 6 to form a 
loading opening, which is surrounded on all sides by gas exhaust openings, is, of course, also 
possible. 
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